One new tirucallane-type triterpenoid, alianthusaltinin A (1), one new C29 sterone, alianthaltone A (2), and 12 known compounds have been isolated from the stem bark of Ailanthus altissima. The structures of new compounds were identified by means of spectroscopic methods. Compound 3 was isolated from natural sources for the first time, and compounds 4, 5, and 9 were isolated from this plant for the first time.
Introduction
Quassinoids, a group of bitter principles with various biological activities such as antimalarial, antitumor, antifeedant, anti-inflammatory, antiviral, and amoebicidal effects have attracted increasing interest in these years. [1] [2] [3] [4] Simaroubaceae plants are known to be producers of quassinoids and thus have been extensively studied. 4 Ailanthus altissima Swingle, a plant in the family of Simaroubaceae, is indigenous to China and has been introduced to Europe and the United States in the 18th century. The bark of this plant is used as an astringent in traditional Chinese medicine for the treatment of diarrhea, bleeding and tinea. As a source plant of quassinoids, A. altissima was also widely investigated. Previous reports revealed the presence of quassinoids, 5-7 alkaloids, [8] [9] [10] and phenolic constituents, 11 and lipids in the plant. 12 As a part of our study on medicinal plants, we investigated the stem bark of this plant, and 14 compounds ( Figure 1 ) including a new tirucallane-type triterpenoid (1) and a new C 29 sterone (2) were isolated. Herein, we describe the isolation and structure identification of the new compounds.
Results and Discussion
The molecular formula of compound 1 was determined to be C 30 H 46 O by its HRESIMS. The 13 C NMR and DEPT spectra exhibited signals for seven methyl (one secondary and six tertiary), nine methylene (one olefinic), seven methine (three olefinic), and seven quaternary carbons (two olefinic, one carbonyl). These data in combination with two olefinic carbon signals (δ 117.8 CH, 145.9 qC) suggested that 1 is a tirucallane-type triterpenoid containing the functionalities of a ∆ 7,8 double bond and a carbonyl group at C-3. Comparing its NMR data with those of 23,26-dihydroxytirucalla-7,24-dien-3-one 13 suggested that they had the same framework. The difference was at the side chain linked to C-17. 1 Lanosta-7,23,25-trien-3-one, and given a name ailanthusaltinin A. Compound 2 had the molecular formula C 29 H 46 O 2 deduced from its HRESIMS. The NMR data of 2 were similar to those of compound 6, except for the presence of the ∆ 6,7 double bond and a hydroxyl attached at C-20. 1 (Figure 2 ). The chemical shift of C-20 (δ 75.2) and the molecular formula of 2 require a hydroxyl to be linked at C-20. The chemical shift for H 3 -21 at δ 1.26 indicated the 20S-configuration (20S: δ 1.28; 20R: δ 1.13). 14, 15 The absolute configuration at C-24 of 2 remained unresolved. Take these data together, the structure of compound 2 was elucidated as (17α,20S)-20-Hydroxy-stigmasta-4,6-dien-3-one, namely ailanthaltone A.
Known compounds were identified as (4,4,14-trimethyl-3oxo-24-nor-5α,13α,14β,17α,20S-chol-7-en-23-oic acid) (3), 16 hydroxydammarenone I (4), 17 ocotillone (5), 18 stigmasta-4-ene-3-one (6), 19 stigmasta-4,6,8(14),22-tetraen-3-one (7), 20 artelin (8), 21 polystachyol (9), 22 coniferyl alcohol (10), ferulic acid (11), 2,6-dimethoxyhydroquinone (12) , antiarol (13) , and 4-hydroxybenzaldehyde (14) by comparison with published literature data or direct identification by spectroscopic evidences. It was noted that compound 3 has been synthesized previously, 16 however, it was isolated from natural sources for the first time. In addition, the NMR data of 3 were firstly assigned in this study ( Table 1 ). Compounds 4, 5, and 9 were isolated from this plant for the first time. This study will help to get a deep insight into the chemical profiling of this medicinal plant.
Experimental Section
General Procedures. Optical rotations were recorded on a Horiba SEPA-300 polarimeter. UV spectra were measured on a Shimadzu UV-2401PC spectrophotometer. IR spectra were obtained on a Tensor 27 with KBr pellets. NMR spectra were recorded on a Bruker AM-400 or a DRX 500 or a Bruker Avance III-600 MHz spectrometer. ESI-MS and HRESIMS were determined with an API QSTAR Pulsar 1 spectrometer. Silica gel (200 -300 mesh, 10 -40 µm, Qingdao Marine Chemical Inc., Qingdao, China), RP-18 gel (40 -63 µm, Daiso Co., Osaka, Japan), and Sephadex LH-20 (Amersham Biosciences, Uppsala, Sweden) were used for column chromatography.
Plant Material. The stem bark of A. altissima was purchased from Hunan Corporation of Materia Medica, Hunan Province, China, in July 2007, and authenticated by one of our authors (X. J. Zhou). A voucher specimen (CHYX-0084) was deposited at our laboratory in Kunming Institute of Botany.
Extraction and Isolation. The dried powdered stem bark of A. altissima (10 kg) was extracted with EtOH (2 × 30 L) to give an extract (720 g), which was suspended in water and partitioned by petroleum ether, EtOAc and n-BuOH (each 3 × 4 L), respectively. The petroleum ether extracts (150 g) was divided into fractions A-D by a silica gel column eluted with petroleum ether with increasing amounts of EtOAc. Fr. C (19 g) was divided into frs. C-1-C-4 by a MCI gel CHP 20P column eluted with a gradient aqueous MeOH. Compounds 4 (29 mg) and 5 (32 mg) crystals were readily obtained from fr. C-2 (1.6 g) and fr. C-3 (2.1 g), respectively. The mother liquor of fr. C-3 (1.2 g) was separated by silica gel column (CHCl3/EtOAC, 100:2), Sephadex LH-20 (CHCl 3 /MeOH, 6:4) and finally preparative thin layer chromatography (PTLC) (CHCl 3 /EtOAC, 10:0.3) to give 8 (132 mg). Fr. C-4 (1.6 g) was submitted to vaccum liquid The n-BuOH soluble extracts (56 g) were subjected to a MCI gel CHP 20P column eluted with gradient aqueous MeOH to give fractions E-I. Fr. G (3.4 g) was separated over a silica gel column (petroleum ether/Me 2 CO, 5:1) to afford fractions G-1 and G-2. Fr. G-2 (400 mg) was gel filtrated by Sephadex LH-20 (CHCl3/MeOH, 6:4) and final semi-preparative HPLC (Shima-dzu, LC-10A HPLC system, Ultimate XB-C-18, 5 µm, 10 × 250 mm, i.d., 67% aqueous MeOH) to yield 9 (9 mg) and 10 (15 mg). Fr. H (5.8 g) was divided into portions H1-H3 by VLC on silica gel with CHCl3/EtOAc (6:1) as solvents. Fr. H-2 (800 mg) was repeatedly purified by silica gel column (petroleum ether/CHCl 3 /EtOAC, 2:4:1) and final Sephadex LH-20 (CHCl 3 / MeOH, 6:4) to afford 12 (18 mg), 13 (7 mg), and 14 (8 mg). Fr. H-3 (600 mg) was submitted to Sephadex LH-20 chromatography (MeOH) followed by PTLC (petroleum ether/CHCl 3 / Me2CO, 1:5:1) to give 11 (20 mg) .
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